In this paper, aiming at the problems of backward overall technology, weak competitiveness, poor operation efficiency and low production and economic efficiency in Liaoning equipment manufacturing industry, we based on the theory of constrains and used the DEA model to research its technology upgrading input and output efficiency to find its bottleneck, and then analysis its cause, finally put forward the corresponding countermeasures and Suggestions.
INTRODUCTION
Currently, the development of Liaoning equipment manufacturing industry has entered a historic and critical stage, on one hand, with the deepening of the degree of market opening in the province, Foreign companies continue to enter the equipment manufacturing industry, triggering technology spillovers and technology transfer, and this phenomenon prompted the production capacity of equipment manufacturing industry continuously. On the other hand, a phenomenon manifests as the overall backward technology, lack of core competitiveness, Poor economic benefit and Low-tech products, so the markets continue to be eroded by foreign equipment companies. The fact of backward overall technology and weak competitiveness of Liaoning equipment manufacturing industry shows that Liaoning equipment manufacturing industry technology upgrading is restricted by some factors. Constraints is ubiquitous, and the bottlenecks are the key constraints, so how to identify and break through its bottlenecks is the current problem that Liaoning Province must recognize and solve [1] .
THE ESTABLISHMENT OF EVALUATION INDEX SYSTEM
Bottleneck refers to a single or a few key factors which will make the enterprises and industries lack of development potential in the process of the development and is the weakest link in the whole system. Obviously, The Identification of Bottlenecks is not only the basis and key to Bottleneck Management, but also determines the effective output of the system and overall effectiveness of enterprises.
The Choice of Identification Method
Bottleneck is the key limiting factor in the overall and the process of bottleneck identification should first find out the overall effectiveness, and then find a single or a few key factors that limit the overall effectiveness [2] . Topsis (Technique for order preference by similarity to ideal solution) is a common method of multi-objective decision analysis of limited program. Its basic idea is that based on the original data matrix normalized, identify the optimal solution and the worst scenario in the limited program, then calculate the distance between the optimal solution and the worst scenario of each evaluation object, access to the relative proximity of each evaluation object and the optimal solution as a basis for evaluating the pros and cons. Sensitivity analysis refers to uncertainty analysis techniques to study the impact of the change of certain actors on one or a set of key indicators from the perspective of quantitative analysis, and its essence is to explain the law of the impact on key indicators by the change of these factors each by the method of changing the values of the related variables one by one. Therefore, the article first selects Topsis to calculate the overall efficiency ranking and which grades overall effectiveness of ranking and rating of Liaoning Province, and then calculate the Sensitivity strength of each indicator by using sensitivity analysis, and compare with the higher rating, and finally identify the bottlenecks of Liaoning Equipment manufacturing industry technological upgrading [3] .
The Selection of Evaluation Indexes
The selection of indexes directly affects the establishment of performance indicators system and evaluation result, so it is required to follow the principles of authenticity and streamline, hierarchy and logicality, scientificity and operability [4] . Through a qualitative and quantitative analysis of Equipment Manufacturing Industry Technology Upgrading by a large number of experts, the result shows that the indicators which have impact on equipment manufacturing technology upgrades include R & D, fixed assets, new products, patents, etc. Thus, the evaluation index system as shown in Table 1 is built according to such indicators Table 1 . 
THE COLLECTION OF ORIGINAL DATA AND THE SOLVING BY TOPSIS
In order to effectively evaluate the overall effectiveness of the Liaoning equipment manufacturing industry technology upgrading, the paper selected some regions whose one or more indicators among scale of strength, innovation and competitiveness of equipment manufacturing in 2012 can be ranked in the top ten of the country as research subjects, and the regions respectively are Jiangsu, Shandong, Guangdong, Zhejiang, Henan, Liaoning, Shanghai, Sichuan, Hubei, Anhui, Hebei, Heilongjiang, Shaanxi, Beijing, Yunnan, Shanxi, Tianjin. Other basic data come from China Statistical Yearbook of Science and Technology -2013and the data shows in Table 2 .
The solving process of Topsis includes the following steps: (1) the original data is normalized, (2) the optimal solution Z + and the worst solution Z -are calculated, (3) the distance D + i and D -i are respectively calculated between each evaluation object and Z + and Z -,(4) the proximity C i is calculated between each evaluation object and the optimal solution, (5) Ci sorted by size and the evaluation results is given [5] . Through the above steps, the results are shown in Table  3 . It can be seen from Table 3 , the proximity C is only 0.0961between Liaoning and the optimal solutions, and is ranked twelfth among the 17 provinces. If the 17provinces are ranked by the proximity C, the first grade can be set as C> 0.4, second grade can be set as 0.1 <C 0.4, third grade can be set as 0.05 <C 0.1and fourth grade can be set as C 0.05, then Liaoning equipment manufacturing industry is in the third grade and need to upgrade to the second or even the first grade.
SENSITIVE ANALYSIS
It is necessary for sensitivity analysis to first determine the changing range and distance of each indicator to conduct sensitivity analysis. In this case, the indicators selected are normalized data, changing range is select to be -30% to 30% and the spacing is 5%. The sensitivity analysis chart about Index rate of change and Proximity numerical is drawn as Fig. (1) by calculating. In Fig. (1) , the slope of each line reflects the degree of sensitivity of corresponding to the index, the larger the slope is, and the stronger the sensitivity is. As the results shows by the illustration, among the eight indicators conducted sensitivity analysis, the sorting by the sensitivity from strong to weak in proper order is expenditure on R&D, Sales Revenue of New Products, New Products, Equipment, Inventions In Force, institutions, exports of new product and R & D personnel.
The stronger the sensitivity is, the greater the influence on the proximity C is. But to determine the real impact on the overall effectiveness of an index, it is necessary to to find a reference with which to compare. In this paper, the reference is chosen to be the higher grade, namely the second grade. Through data processing, the average growth rates of the proximity C of each indicator of Liaoning Province and five provinces in the second grade are obtained and the results are shown in Table 4 . As can be seen from Table 4 , only on the two indicators of R&D expenditures and new product sales revenue, the average growth rate of the proximity C of Liaoning is bigger than the second grade's. The average growth rate represents the impact of indicators on the proximity C, the greater the average growth rate is, and the greater the impact is. No matter compared with internal indicators or external same indicators, the impacts of R&D expenditures and new product sales revenue of Liaoning Equipment Manufacturing on the proximity C are the greatest. Therefore, the conclusions can be drawn as following: the bottlenecks of Liaoning equipment manufacturing technology upgrading are R & D expenditures and new product sales revenue.
CAUSE AND COUNTERMEASURE FOR THE BREAKTHROUGH FOR BOTTLENECKS FORMA-TION

Analysis of the Cause for Bottleneck Formation
Through quantitative analysis, this paper reach conclusion that the bottlenecks of Liaoning equipment manufacturing technology upgrading are R&D expenditures and new product sales revenue. When Investigate the cause, as can be seen from Table 2 , compared with the developed provinces, the R&D expenditure of Liaoning is significantly lower, but the impact of R&D expenditures of Liaoning on overall efficiency is the largest, so Inadequate R&D expenditure results in lower ranking as a whole. In addition, it is understood that some companies of Liaoning Province set focus on the introduction of foreign complete set of products and services to access to higher economic efficiency in the short term, while the introduction of technology digestion, absorption and reinnovation investment is less, and does not take shape of technological innovation system conducive to technology upgrading and new product development. It affects the ability to enhance business innovation, this will lead to lower technology content and added value and use value of new product, then this can't meet customer demand for sophisticated technology products, thereby this will affect new product sales.
The Countermeasure for Breaking Through the Bottlenecks
By the analysis of the cause for bottleneck formation, the crux of the bottleneck of technology upgrading is found out and that is the lack of technological innovation. Therefore, on one hand, the provincial government should increase efforts to support the equipment manufacturing enterprises, and provide a good environment and excellent platform to improve the innovation ability of equipment manufacturing enterprise through policy support and tax support measures, at the same time, encourage collaborative innovation to promote enterprise transform from mastering assembly technology to mastering the core manufacturing technology. On the other hand, the equipment manufacturing enterprises should increase the investment in R&D, increase digestion and absorption of foreign technology through establishing Enterprise Innovation Platform, and on the basis of independent research and development, conduct collaborative innovation with external innovation agency, and ultimately create highquality products and services to meet the need of times.
CONCLUSION
After the above analysis, we draw the following conclusions:
Liaoning equipment manufacturing industry is only in the national middle level in technology upgrading and there is a large gap between developed regions. In addition, its bottlenecks are R&D expenditures and new product sales revenue, the cause for bottleneck formation is less R&D expenditure and lower technological content of weak sense of innovation and urgently need to take measures to improve it. This paper 
